Landfills receive the brunt of un-recycled construction and demolition waste (CDW). Debris from construction and demolition (C&D) operations forms approximately 10-30% of the waste materials that are delivered to landfills. The CDW management challenges that arise from its high volume and density are compounded by its generally larger size, lack of malleability and the hazardous nature of the airborne particles associated with it. It is estimated that renovation and demolition operations are the sources of at least 90% of CDW, with an average generation of 9.8 kg for every m 2 in question. Common examples of CDW are engineered wood, raw or semi-processed wood, drywall and masonry.
This editorial will briefly elaborate on the perceived challenges of managing CDW faced by transitory and developing economies.
Many industrialized economies such as Finland, Germany, Australia and Denmark have existing legislative policies that encourage reduce/reuse/recycle (3R) initiatives of CDW. Tighter laws in the European Union (EU) governing the landfilling of solid waste also contribute to sustainable CDW management. However, reports from several countries imply that 3R initiatives for CDW are still insufficient: for example, in the USA, the Hong Kong SAR, Canada and the UK, CDW currently takes up 33-65% of the existing landfill space.
Good examples of CDW management practices are seen in Germany where CDW from structural engineering operations have been almost totally reused for civil engineering projects. In Germany the disposal of CDW at landfill sites (32% in 1990, 15% in 1996) was effectively banned in 2002 with the enactment of legislative instruments encouraging its reuse and proper treatment. Similar legislature is seen in Japan (Construction Material Recycling Law 2000) . Austria reports 76% recycling of CDW while Denmark reports an average of 90% recycling of all CDW since 1994, in addition to generally lower CDW generation rates in comparison with other EU countries. In many transitory and developing econ-omies, CDW (e.g. masonry and brick debris) is used as raw materials for making roads.
There still remain several challenges towards achieving sustainable CDW management.
The first challenge is the lack of explicit legislature governing CDW management. This is a common issue in many transitory and developing economies such as. the Czech Republic, Cyprus, India and Malaysia. There is weak or ineffective legislation to govern and monitor C&D operations, including quality control on building materials and practices. If there is insufficient oversight of C&D operations from the relevant authorities, the resulting structures could suffer from reduced quality, which leads to the building structure becoming compromised. Buildings of inferior material could become a hazard to the occupants and its demolition could result in nonrecyclable material or environmentally harmful demolition waste. Insufficient enforcement also leads to illegal disposal of CDW into landfills, a common occurrence in transitory and developing countries.
Legislative instruments that have proven to be successful in reducing CDW generation include taxation or charging fees to collect CDW (Denmark; Austria), ban on landfilling (Belgium and in general, other EU countries) and laws requiring CDW separation (Germany). In Malaysia, for example, plans are underway for a complete revamp of solid waste legislature (Solid Waste Bill 2007), which is expected to include provisions for CDW management.
The second challenge lies in the categorization of CDW. In many transitory and developing economies (whose CDW generation rate could possibly be higher than industrialized economies), there are no explicit laws governing generation, management and disposal of CDW. Instead, it is considered part of municipal solid waste (MSW) and is planned for as such. There are many physical and chemical differences when CDW and MSW are compared. The differences lead to vast gulfs in management options and in the financial commitments necessary for sustainable management. When this difference is not acknowledged, there is a breakdown in removal/disposal services for CDW.
A third challenge is in contingency CDW management. Sustainable management of CDW must incorporate provisions for large-scale emergency situations. Although CDW is part of contemporary waste management thought, it becomes a greater problem after the occurrence of a large-scale destructive event in which life-saving operations must be immediately mounted. Ideally, rescue and rubble clean-up must commence simultaneously as they complement each other. It prevents the spread of the diseases that are associated with destructive events and assists in returning a sense of normalcy to the area. Further to this, contingency CDW management can also be strategically planned to address long-term pertinent waste management issues (or issues that would be of concern in normal times): obtaining funds for operations, proper waste collection/disposal, re-development of local waste management infrastructure, local capacity building, spreading awareness, etc.
An illustration of how difficult emergency CDW management could be is taken from the 2004 earthquake on the west coast of Indonesia. It caused tsunamis to strike Banda Aceh in Indonesia, resulting in approximately 600 000 m 3 of uprooted trees, building remnants and other debris being produced. A significant quantity of debris was intentionally produced later during the demolition of unsafe buildings. By early 2005, 270 000 m 3 of rubble and MSW had been removed. This quantity had increased to 387 000 m 3 of rubble and MSW removed by July 2006. However, anecdotally, large quantities of debris remained on the island until the end of 2007. Another example is the 1995 Hanshin earthquake that occurred near Kobe in Japan and caused the generation of approximately 15 million m 3 of rubble being generated (from 192 000 buildings, yielding a financial loss of US$ 200 billion).
A fourth challenge is the reframing of CDW as a source of raw materials (a form of urban mining), rather than as solid waste. Uncontrolled disposal of CDW into landfills, as currently practiced in transitory economies, is a dire waste of finite natural resources. For example, it has been stated that 40% of natural resources harvested in the USA have been used in construction operations. Construction waste materials, if produced correctly (by de-construction rather than demolition) could serve as a rich urban mine. Deconstruction is time consuming and not economically sustainable, however, so effective mining of CDW can only be achieved as a compromise between costs and income earned from the raw materials.
To conclude, there must be more concerted effort placed into sustainable management of CDW, which has a better chance of being controlled in comparison with MSW. CDW has less emission points and CDW generators, being profit driven, can be quickly brought in order to comply with the necessary legislature and enforcement. Furthermore, illegal disposal of CDW is actually difficult given its conspicuousness. With the landfills in many countries already reaching saturation point and many more expected to do so in the near future, CDW should be considered a realistic option for worldwide sustainable management and be focused upon accordingly.
The International Solid Waste Association (ISWA) can contribute to sustainable CDW management by playing a pivotal role in spreading awareness on the importance of the issue and by providing increased academic and technical expertise through capacity building.
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